Cyclophellitol: a naturally occurring mechanism-based inactivator of beta-glucosidases.
The natural product cyclophellitol, isolated from the culture filtrate of a mushroom, Phellinus sp. is found to be a highly specific and effective irreversible inactivator of beta-glucosidases. It inactivates the beta-glucosidases from both almond emulsin and Agrobacter sp. according to pseudo-first order kinetics with inactivation constants of Ki = 0.34 mM, ki = 2.38 min-1, and Ki = 0.055 mM, ki = 1.26 min-1 respectively. No reactivation of the inactivated enzyme is seen upon dialysis, thus providing evidence for the irreversibility of the inactivation. The high specificity of this inactivator is evidenced by the fact that even at very high (12 mM) concentrations of cyclophellitol, no inactivation of yeast alpha-glucosidase was observed, and only extremely slow (t1/2 greater than 5 hours) inactivation of E. coli beta-galactosidase could be detected.